To elucidate some of the functions of chemical communication in giant pandas, Ailuropoda melanoleuca, we systematically exposed captive males, oestrous and nonoestrous females to each others' odours by providing access to one another's temporarily unoccupied enclosures. In comparison with control observations, pandas from all reproductive categories displayed a dramatic increase in several measures of chemosensory responsiveness, both when visiting another panda's enclosure and when encountering scent deposited in their home enclosure. Evidence for discrimination between odours encountered as a resident versus a visitor was minimal, but male pandas' response patterns were suggestive of a territorial function. We also found evidence for discrimination of sex and reproductive condition via chemical cues. Males showed a marked preference for female odours, investigating, licking, scent marking and vocalizing more in response to female than male odours. Males also vocalized more in response to oestrous than nonoestrous female odours. Nonoestrous females licked more and oestrous females vocalized more when encountering male than female odours. Our data on vocalizations suggest a potential role for odours in the activation of sexual motivation. We argue that the low reproductive success observed in captivity may be attributed in part to failure to provide sufficient opportunities for chemical communication, and encourage the judicious management of social odours to promote natural mating (e.g. using intersexual odour exposure to increase libido and decrease aggressiveness prior to mating introductions).
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Despite recent efforts, our understanding of the functional significance of social odours in the order Carnivora remains rudimentary at best (Macdonald 1985; Gorman & Trowbridge 1989) . Descriptive accounts of scent marking abound, but rigorous experimentation is rare, leading some authors to express 'frustration' with our state of ignorance (Macdonald 1985) . Among this poorly understood order, ursids have received the least attention, and relatively exhaustive reviews have turned up only fragmentary, often anecdotal accounts. Giant pandas, Ailuropoda melanoleuca, are no exception, although the importance of social odours is emphasized by researchers of both captive and wild pandas (Kleiman 1983; Schaller et al. 1985) . To address this dearth of knowledge, we have recently undertaken a series of systematic studies of chemical communication in the giant panda (e.g. Swaisgood et al. 1999) . Our ultimate goal is to attain a better understanding of the role of odours in giant panda social and reproductive behaviour, and suggest remedial measures to facilitate captive propagation programmes. An obvious starting point is a thorough description of chemosensory responsiveness to conspecific odours, especially differential responsiveness to odours arising from various social categories. Perhaps most pertinent is determining whether animals are capable of discriminating sex and female reproductive condition via chemosensory cues, and demonstrating how behaviour is altered as a function of information extracted from such scents. The most prevalent test of chemosensory discriminatory abilities addresses the former but not the latter: the subject is given a preference test between two social odours, and discrimination is inferred on the basis of differential investigatory behaviour (reviews in : Brown 1979; Taylor & Dewsbury 1990) . While valuable, further testing to determine the effects of odours on behaviour and hormones yields more insight into function and underlying motivation (e.g. Macrides et al. 1974; Daly 1977; Johnston 1990) . The ability to discriminate sex and reproductive condition on the basis of chemical cues has been demonstrated for several species (Brown 1979; Doty 1986) , including only two from the order Carnivora:
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